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of  UL':;. 


Surface  Effec 


sirsss  of  jer  disinfection  by 

.IY-uLET  iUYS 

;rr  in 

t  of  Ultraviolet  Kays 


i  ye 
i‘«m;  i\u 


/Following  la  a  •translation  of  an  article  by  Stanislaw 
Sdtionicld  of  the  hii-liv.-v-  Institure  for  YycLeno  and 
Spidcriiolo.v  in  the  Polish  language  periodical 
Pra&lad  .Ma.'..:do?.0'ir:  •  (I^idoviclcgical  Rcvictr), 
vol.  10/jI.j  iio,  3,  Jar saw,  i9<->2v  pp  321-33il/ 

Tho  means  which  we  use  to  cioinM...vt  air  must  act  rsrt  only  on  the 
microorganisms  carried  in  the  air  but  also  on  objects,  ficsr,  etc  (5»  12, 
19)*  Tho  mucus  xrhicli  copies  out  of  tho  nose  and  throat  when  people  cough 
or  -tall;  contains  frequently  numerous  pathogenic  r&croorganisms  u  Those 
organisms  fall  on  tho  floor,  on  tho  surface  of  objects,  and  when  tho 
water  evaporates  they  cone  up  in  tho  air  at  the  slightest  commotion, 
depending  on  tho  eiso,  and  stay  in  the  air  for  a  shorter  or  longer  po¬ 
rted  of  tine  (2,  17 )«  Some  authors  used  ;  racial  screens  or  saturated 
the  floor  with  dust-absorbing  fluids,  In  this  way  they  prevented  the 
mi^roorga:  _sm3  fron  rising  and  reduced  their  number  in  tho  air  (6,  11, 
16)„ 


Tho  purpose  of  tills  vorl:  was  to  demonstrate  the  action  of  ultra- 
violct  rays,  both  reflected  as  v;oll  as  direst  rays,  on  microorganisms  con¬ 
tained  in  tho  air. 


In  determining  the  conditions  of  the  erqxriracnts,  such  as  for 
examplo  tho  timo  of  irradiation,  distanco  from  tho  source  of  rays,  typo 
of  lamp,  etc,  w©  usod  tho  data  from  tho  inquiry  in  the  some  way  as  we 
usod  thorn  in  the  previous  work. 


Sources  of  "Ultraviolet  itoys 


sc  c::pc:d:::c:its  we  u*.c:l  cur.  lamps  of  the  types  used  r.-'.vt  fr> 
qv.cntly  i:v  hc-cpitalc,  i::  the  sar.-..-  way  f.n  wo  used  tinea  i:v  studies  con¬ 
cerning  the  effectiveness  of  vf.t--avLclc.-t  rays  with  regard  to  rderour- 
gaaisms  suspended  in  the  air  of  a  ciiarubcr* 

Inncculntion 


”n  the  test  we  used  Staphylococcus  aureus*  which  ocagulV'.t rj  the 
diced  <v.‘;;e.,elcc  of  cheep  and  rubt-ts,  reacts  •; : .ritivdy  to  coa-a' .citing 
Vu.t,rcgc».  and  nLcrcyc.-v  ;'.*eee..-1*y‘«^  ...w..—  *—  wcrw.iy  tc.— to  j. o. „ .  flu—  * * 
and  can  be  preserved  vrith  its  die.  eie'.l  ;...sracteristiC3  in  cv.au:.-..  The 
vlercoivpuisn  resisted  ponicilii;-.,  ctrc.fcciviycin,  Chloromycetin*  a...-,;ojr.ycin9 
tcrrcoyci.*.#  e.-ytre:  r  cin*  and  tctracyolinj  und  ms  slightly  sensitive  to 
neomycin*  Tho  Irueoyiation  decent  ms  obtained  from  tlio  air  of  an  opera¬ 
ting  room  (‘-art  11'  «  Tho  rlcroorganisss  wore  kept  in  a  lyophilic  fern, 
id  used  in  errperiment  a  2*N.hour  culture  of  broth  obtained  from  u  lyophilic 
solution*  V*c  adv-d  0#05J$  of  Ttree..  dO  uo  the  broth*  Tho  optio  density  of 
the  liquid  culture  was  dctcr.inad  photo.  mtrically  on  a  Viser-at. 


When  WO  inv.".a'.:.cl  the  pint.:.',  by  nethods  A  and  D,  wo  usod  an  agar 
substance  with  blood.,  When  wo  applied  the  sc.  ring  method  C  and  D,  wo  used 
ac  a  rulo  .r;ar  solutions*  After  irradiation  tho  plates  wero  plaood  in  a 
thor.ial  oc.  dinar  at  at  torvporaturo  of  3?°  for  Z>>  hours* 


I-Istlvodc  of  Dissemination  of  llcroorganiKUS 

Iht.od  A.  Ivo  used  a  pipette  to  pour  0*23  nl  of  liquid  oulturo  of 
I'uuroory  'ic.us  in  the  contcr  of  tho  plate*  Wo  oovored  tho  plato  and  made 
several  c.revJLar  novr  monta  to  spread  tho  culture  ovonly  on  tho  ourfaoo  of 
tho  substance* 


Method  1,  .  Wo  used  a  pipette  to  pevr  0*01  a!  of  fluid  oulturo  of 
rdoroorcanieno  in  tlvo  center  cl  the  plats*  Tho  liquid  culture  was 
diluted  t  ;  1»000  by  a  phy&olor’.aal  solution  of  salt#  and  we  oproad  tho 
solution  by  a  glass  rod  (Drygaluld  spreader)# 

Method  C*  15 vo  nici'oorpanicuo  were  disooednatod  by  noons  of  a 
cpcsiel  spreader  vrhioh  wade  it  possible  to  insanlnato  50  groups  of  tho 
coir  .y  in  parallel  rows*  7no  sproadcr  consists  of  SO  glass  rods  with 
sunll  balls  at  tlvo  end#  ttvo  rods  were  far  to  nod  In  a  holder  which  nskss 
it  possible  to  hoep  tho  rod  poised*  During  tho  diosclruition  tho  slabs 
of  tho  reds  wero  kept  on  tho  surface  of  tlvo  nourishing  cubstanoo  only 
by  their  light  wttLght  and  did  not  bring  tho  ajeroorganiaas  inside  of 
the  nouricilng  substance  (firuro  1,  2); 
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l-hthc.  I  X  Tho  v.:  were  Ctxz~: Anetcd  in  r.  civil.--' 

as  tii  Meth:t  \\,  ho  use-*  tho  cv:.:v.ior  above  and  dio£cv±ir..::d  -V.-..; 

or.  norbranc  filt..;  a  (nanui'r.oivrod  in  USA)  uideh  were  ?0  u: 
in  Csyet-jv  nr.:1,  were  used  to  catch  idCToyytGAcvis  held  in  tlio  ci:v 
aseptic  »;  .. -i1  *..•  ■:  placed  in  an  aseptic  •  .. "lih  platband  wo  used  i!.-; 
spreader  iVe-avrita-d  above  to  disco: in.le  :  __cr:-cr;;anicns  over  it*  Aftor 
that  the  :AH\: a1  vw  tvennf erred' to  anct.  pc-tri  r.-’-to  and  after  irradia- 
tion  it  rc.a  transferred  to  a  plate  ’with  a  oolid  subs..  nco  in  ouch  a 
rduvax*  tiu.t  -the  aurfaco  covered  with  nice-oor^aviows  would  bo  on  the  -top* 

bathed  of  Direct  Irradiation 

IviVi  nl-vocc  tilth  solid  r/nbataucG  or-  nerbrans  filters  were  placed 
on  saucers  at  an  audio  od  *<-5°  tilth  regard  to  the  base*  She  sun  lanp  was 
■  act  up  co  tbit  the  rays  would  d-OiL  pc;^r.iloularly  on  tho  entire  opon 
pctii  plate,  Tho  plates  wore  setup  in  tu*  rows,  oach  row  hod  12  plates 
with  serial  ntriboro,  The  rows  were  50  co:  apart*  Tho  first  row  was  plaoed 
fv  on  free;  the  burnor  of  tho  sur.  le:  ilatca  ha..  1#  2t  6,  9  were  irra¬ 

diated  for  tan  rlnutoe#  l!o«  3u  it  ?•„  10  •  30  ivdnutos.,  4.,  8,  10,  12  more 
than  60  rcinutes*  ;,’c  else  used  initiation  /.matins  ICO  einutoc, 

Method  of  indirect  Irradiation 


A  r.tlcctar  of  a  sun  iar.w.,  placed  15 0  cm  abovo  ‘tlio  ease,  wa3  turned 
parpsraUcuVaiy  ‘to  the  ooillny',  At  a  chict/aioc  of  2  n  fren  tlio  larap.  wo 
placed  12  plates  at  each  lovol  at  a  dic-d  .veo  of  0,5,  1.C,  1,5,  2,0,  2;5, 
3*0,  3,5  ::  from  the  ooilin:;.  The  periods  of  irradiation  wore  tlio  son*  ao 
thooo  ap.Oi.cd  In  the  riothod  of  direct  irradiation. 


htuldity  and  Toinperaturo 

Dn-.lnp  the  tests  1:0  detoridn  ;d  tin  temperature  and  hunidity  of  the 
room  in  which  wo  irradiated  tho  rdcroorfaildna. 

Wo  litulo  tl®  following  ohochc  during  each  ccqoorinonti 

K„  vow,  -  Dodjjftatod  tl»  pollution  of  tho  air  by  nAoroorganioca  in 
tho  room  in  wit  ch  the  platoo  wore  irradiated.  In  tho  oxporlwent  vo  utod 
tno  ;.athcd  of  free  settling  of  pdca'oortfaiiians  by  oponins  tlio  plates  for 
10,  30,  C.v  ICO  Minutes*  Tlio  piatos  v/era  located  around  illuidnatod 
rows* 


K,  d  -  Control  of  sterility  cf  t-  >  export.  Out  of  100  plates 
which  we  :c*cparcd,  ua  oalootod  at  i.uUon  three  platos  and  plaood  the*  in 
tlio  t.. ar.nl  container  at  a  teaporaturc  of  37°  for  24  hours* 

K  -  Control  of  dlosoc&nation  of  1  icrooi*santaao,  RLatoe  covcrsd 
with  vioa'oor^aniara  without  a  provicus  ir.c-iction  were  placed  in  id. a 
thorr.al  centainor.  When  wo  ted!:  than  out,  vo  detonainod  tho  increase  of 
tlio  number  of  idjuroorsoniGas  and  compared  it  to  the  increase  cm  tho 
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;i  each  crpci-irsxat  vo  need  dive  plates  to  control  the 


W  A 


-  Control  o..‘  the  effect  cf  ultraviolet  rays  (iCa)  on  the  plates 
x'l  loli  we  r.  ,i4  -VO  collected  plates  fipen  the  center  and  iron  the  end  of 
the  1*0510  "*doh  fere  not  eaten  "with  ricroorrjr.ii.ss’c  before  irradiation 
(ho,  1,  jt  *-)i  Hates  fron  the  re.;  ho*  1  ‘..'ere  xciccn  after  10  :inuics  of 
Irraddaticr.,  plates  fren  the  row  ho,  5  rare  ta!con  after  30  adautes,  and 
those  fren  row  l.b.  12  after  60  ninnies  of  irradiation.  After,  that  the 
plates  were  sewn  with  ricroorganicnc.,  then  tal:en  out  and  compared  with 
plats o  vrlilch  were  irradiated  immediately  after  the  diecorination, 

fhc  results  of  the  a^oorLnents  arc  dven  in  the  tables, 
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Direct  Effect  of  Ultraviolet  Raps  on  ll.orcer^aidsr.is  licsevinatcd  cn  Solid 
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r  ascii;:  lion  of  Results 

m.'cot  effoct  of  ultraviolet  rays  on  -aloroorcanliufl  disccninatod 
c..  .*.  solid  -fLutet 

Ultraviolet  rays  refloated  fro  \  tte  ocLlnc»  wW.oh  was  oovored 
\hVo.  Mutinous  point,  did  nor  show  cry  bootoriocidal  offoot  when  wo 
uswv.  the  die  semination  heihods  A  ar.d  C,  rogurdloso  of  the  distance;,  tins, 
and  ci  tlo  type  of  sun  lawps.  Tlvo  crorth  of  wloroorconismo  on  control 
dilates  was  not  different  in  torus  of  quantity  ox*  quality  from  tlx  growth 
on  irradiated  plates. 
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hr.. Clyde  covcrlr."  vtp  to  of  the 

Cptio  density  of  tho  culture 
temperature  19-20°, 

-  iicroorriaricns  dissclnatcd  after 

pi; .‘to,  n  2-;  to  90)5,  C  «  over  90£, 
Relative  humidity  of  the  root:  60-6515, 

10  linutoo  of  irradiation  of  tho 

plat;,  2  -  after  30  *,inutcs.  K  3  -  after  60  rlnutcs. 


'^blc.  I  oliovs  tho  dircot  effect  of  ultraviolet  rays  on  dcroarranlSKS 
on  a  solid  iSLaio  and  on  uOranc  flit: us* 

Ibblc  M  shot's  that  tto  longor  the  period  of  irradiation,  the  greater 
the  dif.  iar.co  froa  tlvo  burner  where  ire  fouivu  that  hcnolysto  vac  reduo od, 

..Iso,  t.veru  a  clear  difference  b-t.'ccn  the  bacteriocidal  offcct  of  S-700 
la^is  (..»:}  erd  that  of  S«?00  lanps  (used',  irrnor  S-700  (usod)  gave  the 
:’4.:c  a;  .sunt  of  light  an  burner  S-700  (nor),  out  its  bacteriocidal  offoct 
:such  crrllsi*.  lo-.r-rx'ooouro  burner  chared  tho  highest  degree  of  effi¬ 
ciency,  V- ..  ;varth  of  aLeroorgdniseu';  on  platoo  Kj ,  Kg,  Ki2  (effect  of  ultra- 
violot  ray s  on  tiio  basa)  was  not  different  from  the  growth  on  oontral  plates 
which  have  been  irradiated. 


‘  ho  pi.'  avtion  of  t3*  air  in  the  roon  in  vrhloh  wo  carried  out  the  toots 
snsuntc-  to  c-.-rol  dosons  cf  oolonioc  which  settled  on  tlvo  plate  oftor  the 
::lato  vac  opsr.sd  for  60  ednutoe,  Vhcro  were  no  hecolytLo  nicroorcanicas  in 

tho  grer./n  colonics, 

Tho  2  ixthod  of  dicsadnatlon  rocultcd  in  deviations  of  up  to  300^  on 
the  control  .V.l  platoo,  and  oonr.cr.uc.vtly  wo  cannot  oaaaont  on  the  results 
o'jLaii'.vd  afuor  irradiation. 
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-  6  oolordcs, 
after  60  winutos 
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•?:  uilytic  colonics  found  arioiv;  fjroun  cdonice* 

c.v^'ol  of  destination  of  aic:coi’;>ctLcu-.  2 IS,  650*  420,  5°~>  ft 

vK;>) 

Centro;.  of  effect  on  tho  plate  (Kn). 

■  .szkL noted  after  10  limitos  of  irradiation,  r<x<  wnber  5  30 

idivutua,  and  rcr.:  Ito.  12  otter  60  nL.atosa 

Qjtic  dondty  of  liquid  culture  O.Oj;  ItolaMLvo  hurddity  of  tho  rooia  65J», 

toraosraturo  19°* 


“y  •  tl»  C  lathod  of  dic.'.i:Juw.h1.«:;  »  wo  could  procont  tho  results 
; o-ah  of  ucrocntorjcc#  In  Oidor  t..  nnko  tahloo  os  dear  ao  possible, 
vre  rounlid  \p  tlio  percentage  to  5  cr  0,  7ro  bacteriocidal  effect  of  the 
d.::o3  Inerted  in  tho  foiior.:in:;  sequence;  G  30,  T  8,  S-^00  (new),  S-300 
C*.cw),  2-?00  (used), 

SLfiy  ^*ouiXJ  of  oolonlos  grew  on  each  oontrol  plate. 

Ma»]*;T*no  filters  wore  inaarina-ud  by  o  spreader  of  our  cr.ti  doolffn. 
Tho  results  v.v.-o  rounded  to  0  or  5  la  the  ««*  way  ae  in  Tad*  3*  Wo  found 
out  that  tho  root  effootiva  ultraviolet  rayo  were  those  produced  by  lcw- 
pressure  Ian;:-. 


.  6  - 

TEXT  NOT  REPRODUCIBLE 


ocrpvcfpw 


•.'do  IH 


p 


faLc  y 


Effect  of  Ultraviolet  ?.r.ys  on  i-acroorr^ricaas  jUsscivAnatcd  cn  2  Solid 
2c.:.-,  (0  tithed  cf  j>issc:-clns.tian)  During  a  Period  of  Three  Yowrj 
_ _ _ dvri: ■  itf  vestyoysd  of  ^.crpp^y&y-y;  fiver:  rhe 


::c 


*i  f.1*  I  .**  ■• 

s-  1.  -  »m.* 

_ S-.7Q0  fyN 


,oi:  rrcccurc 

^J2JL£J8S£L 


•  •  »•* 

-  •.*  s» 

he:.  I 

her  11 

Row  I 

rw 

o 

i-l 

0,5 

100' 

100 

100 

100 

i.O 

100 

ICO 

ICO 

150 

1.5 

.  100 

.  100 

:oo 

,  *  ICO 

1,0 

ICO 

ICO 

100 

100 

2,5 

05 

05  i 

i  100 

100 

8,0 

100 

iOO 

100 

05 

8.5 

100 

J*X»»  i 

05 

00 

<,<> 

100 

100 

00 

CO 

C,5 

00 

00 

60 

C5 

ft.o 

M  1 

1  w 

GO 

60 

Cptio  density  of  culture  0,2 
’.'.vidity  of  the  roe;-.  C 

• 

VW.  ^‘W.,V»W»J»V  1  O 

Control  of  bU 

effect  cf  ultraviolet  rays 

on  ths  bases  tho  platoo,  wii eh 

O 


•  ver*  : tisc  :.'  eted  after  3  hoars  of  f  rraeVLawan  do  not  char  any  difference 
froa  the  C0.  V...  01  or  dissemination  ci'  tioroor£anieiao. 

The  increase  or  tho  lumbar  cf  rdor©or>n\i«n8  on  tl»  oontrol  platco 
•.dried:  have  bc-n  ii'radiatod  for  ICO  rinutes  as  vroll  as  on  thosQ  which  havo 
no-  been  Irr.fiatcu  did  not  show  r-ny  diffcrcnco  in  tcv»»  of  quality  or 
quantity, 

VJlici.  *.:c  irxediated  tlve  rdcrocr-anicuo  with  hl^h-procsuro  cun  laapo, 
tha  bactcrlcai&l  effect  of  the  rays  caa;v.-l:v;  froa  the  control  port  of  the 
bv.'.Y.ir  appeared  to  be  dearly  creata*.  Els  effcot  was  deocribcd  by  cent 
authors  (9„  '.>}• 


fast. 


tho  nctl^xio  used  to  dir.se. Inal:  the  sdoroor'are.sis.  we  found 
t‘..*.t  vc  o'-.ir.cd  tlw  best  results  wha:.  ve  vu.  d  a  specially  constructed 
spreader,  u*  used  It,  vo  could  dotcr. .  no  in  tor.a  of  per-oent  tho 

.iusi'acr  of  ^ -'ups  of  aioroorranisns  which  :»svo  been  dootroyed,  P..ri.5r*ano, 
by  usin.-  the  spreader  viioh  \.*o  munitioned  above,  we  disseminated  not  only 
individual  .  icroorcanic.uj  but  also  their  creupa*  In  this  way  the  cfpori- 
took  place  under  oonditic.^  which  vers  approKiaatcly  tliose  which  exist 
sulci'  i.o;v;.l  circunctancco  (1,  2 .  i  ),  ly  usln~  t ho  class-rod  spreader 
which  c  icsu  inated  ti»  ulcrooi^arisne  in  rows  which  wore  parallel  and 
perpendicular  to  oaoh  other,  wo  vc.c  able  to  avoid  tho  possible  errors  duo 
to  poULuticn  by  sdcroorcanions  suspended  in  the  air* 

Aft  r  tho  first  feu  tests  uo  abandoned  tho  D  iicthod  of  disoewLhetion 
wrier,  show ...  deviations  up  to  300#  in  the  cujounto  of  oontrol  dissocinvtionc. 
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•' '  u .  • . vuii'v..  aj.su  * i  i..  ecu  o  *•.. u.i  —  c. .. ._.i o  X e  is  wruc  tk.au  *e.  ■;  ada— 

w  - ^ * ’ ■*  .■  v-.'.  a. ..bier  ( <-  5~  5.1  - ) t  Cue  uiiC—c  uesue  were  suitaclo  io 

co.  ;  ::-u  tne  results  obtained  by  the  irru  -.1.;.  lion  of  the  pin. toe  with  various 
y;,- i;.,^  of  ;vc.  lamps,  In  addition,  by  cHcsorlr.ntd.ng  S.coii  no  obtained 
rnin.viduel  iesroergouisns  which  vei’o  much  cooler  to  kill  tlian  the  conglom¬ 
erates  wlich  are  found  under  natural  conditions  (2), 

H.ioc  the  r'doroor;gc.re.si-.:S  reacted  differently  to  ultravio?  et  rays 
used  in  the  tents,  we  used  the  sane  ..  iercoroT.: ds..is  which  tie  used  in  -oho 
previous  work  (when  wc  studied  the  effect.  of  radiation  on  micr  oor  ga  .i  sms 
sv;  ".ended  in  the  air  of  a  chair.ibcr)  0  It  vrs  a  nicroorganiom  which  ro-rrsconts 
reci^ danger  in  hospital  sections  for  infoeiicus  diseases  (d,  ?,  13  *i3t 
21  2.1  25) o  Luring  tho  tests  vc  uld  net  observe  any  to: Ho  characteristic s 
cr  u't.c  plates  which  were  subjected  to  irroc  intion*  The  growth  of  micro¬ 
organisms  on  irradiated  plates  ’.ms  net  different  from  tho  growth  or.  control 
plate j  which  have  not  been  subjected  to  irradiationsi  Ilollacnder  (10) 
suites  tint  the  tc:d.e  properties  of  the  tlatcc  appear  onOLy  after  long 
irradiation  involvin';  reach  greater  doses  of  ultraviolet  rays  than  those 
which  we  used  in  the  tests. 

Other  authors  {>,  9o  21 }  who  irradiate*1,  microorganisms  irlicl.  have 
been  disscv.ii:*iatccl  on  a.  solid  bed...  did  not  notice  any  tonic  offset  on  the 
: icr c or gar.i s:v.c  over,  after  ultravo.cr.ct  reddaticn  which  lasted  for  si::  hours. 
In  :\C  iticn  to  tho  lc.cl:  of  any  to;  He  of  foot  of  tho  irradiation  of  the 
experiment-.-".  bed,  tho  proportion  of  eicroorganisms  which  were  killed  was 
tho  some  a ;  the  pcr-ccnt  obtained  on  mcr±ra:*.e  filters.  We  used  tho 
ccd:..v..cntr.v;_;.vi  ncthed  in  those  tests-.  which  is  rather  obsolete  with  regard 
to  the  uc  oo..\  ination  of  the  pollution  of  the  air.  However,  it  was 
entirely  proper  to  use  that  notkccl.  because  "e  were  not  interested  in  the 
actual  pollution  of  tho  air  but  rather  an  the  amount  of  conglomerates 
which  fell  on  the  -tables. 

Before  and  after  each  test  wo  washed  the  -tables  and  beds  in  tho 
test  room  by  a  0,5$  solution  of  eliorazaino,  The  lamps  which  we  used 
cu.'uvj  the  i  *sts  wer©  connected  to  a  voltage  stabiliser,  so  that  wo  could 
get  eyste:.  .atically  a  no-load  current,  VJl-.cn  we  irradiated  microorganisms 
in  a  hall.. .shaped  container,  wg  found  live  lderoorgautsus  on  the  inside  of 
the  container  about  80  cm.  from  the  burner,  licroorganisms  disseminated 
on  the  bed  or  on  tho  membrane  filter,  which  wore  irradiated  for  a  shorter 
period  of  tine,  wore  killed  oven  when  they  were  2  to  3  times  as  far  from 
the  bv.rncr,  Tills  can  bo  er^laincd  by  the  concentrated  effect  of  the 
re  ..'lee-tor. j  of  the  cun  lamps.  We  removed  tho  reflectors  from  the  sun  lamps 
when  wo  carried  out  the  tests  in  a  chamber,  so  that  tho  irradiation  would 
bo  oven.  Hen  wo  irradiated  microorganisms  which  have  been  disseminated 
on  the  surface  or  on  membrane  filters,  ire  used  sun  lamps  with  reflectors, 
Low.nress.rro  lamps,  which  are  used  primarily  for  therapeutic  purposes, 
aro  equipped  with  reflectors  which  focus  the  rays  on  a  cortain  point. 
Low-pressure  lamps  which  arc  used  to  ld.ll  bacteria  do  not  lave  ouch  re¬ 
flectors,  The  protocol  of  research  work  carried  out  by  the  Chair  of 
Paedology  of  tho  Vfcrsaw  Polytec  hical  School  shews  that  tlio  bacteriocidal 


1.1 


none  ?:5I>?  w  to  'if  tiwcs  wider,,  dcpsriins  on  tho  length*  irha:  \:z  used  a 
i'^.r:  iCi....v:.’  (no),  'fas  rcsiits  which  wo.  obtained  with  regard  to  tho 
effsch  of  il’rr.'.iolct  radiation  on  :rLcit>organis:hs  located  cn  the  surface 
"••'ai'o  net  d:V. ..\a*cnt  Iren  the  results  obtained  by  othor  authors.  hr.n  n  (/'ll) 
need  a',aiy:".:.nt  consisting  of  ‘j  lGV-.pres5ura  lamps  (without  roflcctccc)0 
ITo  encased  .hi  to  destroy  the  rd.croor  .juris: :s  which  were  dissaoinated  or.  an 
agar  bed  c:v.y  after*  he  irradiated  then  for  c c  /oral  hours#  Other  authors 
obtained  •eiidlar  results  (9$  2**)« 


'i  o  l‘,;;a?xlcss  of  the  typo  of  ;.:tno  which  we  need  and  the  period  of 
irradiation.,  indirect  ultraviolet  radiation  aid  not  chew  any  bacteriocidal 
offset  vjith  regard  -to  micr oorgard s;.:o  locate  -  on  the  surface  of  ra  agar  bed 
or  on  membrane  filters, 

to  .ogordlocc  of  tho  methods  need  to  dlsscninato  the  microorganisms a 
a  low-pros avro  lamp  generally  shewed  a  greater  bactoriocidal  effect  than  a 
tegh  "pressure  1 

.v  o  . .  a » < ' . ^ v  Wl‘tvp  £-.?009  which  produced  the  caaic  amount  of  light  as 
a  new  lamp  £.-700 9  slewed  a  considerably  cnn'.iLor  bacteriocidal  effseto 

by  using  a  spec! el  spreader,  ire  wero  able  to  disseminate  groups 
of  micro  or  gardens  end  nalto  a  pcr-ccnt  comparison  of  the  bacteriocidal 
effect  on  x.dcroorganisns  wJich  wore  dissert .n- tod  on  solid  beds  and  on 
membrane  filters, 

Cc.nc?.vflor.t 

On  the  basis  of  the  results  of  our  inquiry  concerning  air  disinfec¬ 
tion  by  weans  of  ultraviolet  rays  in  hospitals,  (see  Part  I)  and  on  the 
basis  of  the  results  of  research  concerning  tho  effect  of  ultraviolet  rays 
on  rsloroorjaniums  suspended  in  tho  air  (soo  Bart  II)  and  not  on  tlio  surface  j 
vc  find  that  it  is  necessary  to  do  the  following; 

'  o  Tho  inappropriate  high*  .pres  core  lamps  should  bo  replaced  by 
bacteriocidal  loir-pressure  ianps* 

2,  VJc  should  prepare  instructions  concerning  ultraviolet  irradia¬ 
tion  of  tho  ;.ir  in  hospital  rooms# 

3.  ’7c  should  -make  it  obligatory  to  walco  a  periodical  study  of  tho 


Tho  author  oscprcsccs  hcartfoli  thanks  to  Prof#  Dr#  J#  Koctrzcwcki 
for  valuable  suggestions  and  observations  concerning  the  above  work. 
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